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T.O I} iTRODUCTION

Eccles Creek bclow Skrlinc Minc has cxpcrienctd a declinc in bioloe:cz- :oiviry orrcr the past scvc=i

years. fui initial set of samples collecred in thc summer and fall of 1990 shorted r Fttcrn of impacted srrel:tl

communiry bclow the minc discharge point and extending downstream 6JS =L Additiond studics u€e

conducrcd in the fall of l99l ro dererminc wherher rhe patrern has pcnisred r:.i :f so to idcntify a prrsriiie

clusc. This reporr represcns a summary of the findings to date and providcs :ct'cral hypotheses as to :,!c

possible caus6 for the obsewed distribution of aquatic organisms.

2.0 ECCLES CREEK STUDTES

- In June and Seprember, 1990 and Ocrober 1991, a set of streim inver-:bnte samples were colleced

' l \ *  I
ar 5 sites along Eccles Creek, I sire in -Clear Creek and several tributaries to the -:ueam (Figurc 2-l). Sampfes

q-ere identihed and counted in rhe labonrory ro th'e lowest possible clas-<5cadon. The rcsulu of &is

invesrigation can be secn in Figure 2-Z See Appendix I for invertebrate ide:ification and counts br c:ch

site and each date.

AII sample dates showed tle same paltern. The mean number of indir:duals/mz and the total num5cr

of rdxa were significantly lo*er below rhe mine sire compared to the site directh'atrove the mine. 
,Sircs 

fanier

' ' '  I i1

downstream bad fewer individuals and uxa rhan above. tbe mine, but were sinilar to the Geer Creck Ste-
t t r r . r

TIe zone of impact appeared to qtend down to €lear Creck with maximuc impacs occuning 6i00 :=t

downstream from the mina A C-ommuniry Tolerancc Quodent lCTa) uas darlared for each site (Wiqer

and Mangum, 19?9, Biotic Condition Index: Intesrated BioloEical. Phvsical. ahJ Clemical Stream Paramelrs

For Manaqement, U.S. Forest Sentce). This rralue re0ers Oe sensitiviry of the =ra Presenl rc environmc:al

stress, in partinrlar to sulfatcs, alkalinity, substrate sizc and stream gradient ;Fi-ntre 2-3). A higber rCue

indicates grearer tolerancc ro emironmental stress Qess sensitive taxa). The CTQ above the mine was lcq'er

than any of the other sites, suggesting that more sersidve u)n are able to sunire at that sita The CfO rnlue

sas highesr directly belsn'rhe mine, and decreased going dormstream indicating that the sensitive spccies have

r l  , /
been replaced by more toleranr ones. .Oear Creek had a rralue similar to Ecclcs Creek abow the conllucecc.
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Aquatrc pl. tnts tFtct iph\ton) wcrc samplcr. l  rs pxrr of rhls inrcsrrcr::cn rn rr ipl icarc rn Junc t9q:.

?eriphyton biomass can be sccn in Figure ?-{. Thc spatiat distribution of pc;rhyron was verv srmilar ro rhal

of thc stream inscsts. Samplcs collccted above the rninc had signilicanrly hi?,\cr biomass lcvets than thosc

immediately bclor the site.

In order to detcrmine if thc quatity of uj1s1 discharged frorn rhc minc ezs having a dirccr roxic cffccr

on the stream biota. tuo sets of in situ bioassays were conductert in Ocrober. l99l to asscss short term toxicitv

effecs. Mesh cages sunounding rock filled baskes and containing a kno*n numbcr of inscct larrae wcrc

placed in the stream at the sample sites. After { days (96 hr), the cages were rcrrieved and living and dead

animals were munted.

Resuls from the bioassats are shosn in Table 2-1. Two difierent genera of insecE were rsed to

anluate animals with different environmental tolerances. $!! animals sunived well at glf {res. In general

animals that died appeared to have been crushed, possibly when the cages *tre being handled. This sugges6

that the stream'\r?ler below tbe Sllline mine is nor AcJJgly"toxic ro srream invenebrares.

Because there was no evidence of acute toxicit-v in the instream bioassars, the differences obscrved in

invertebrate abundance and tolennce suggesr either chronic toxicity or physical nther than chemical effeas

.During the June, 1990 investigation, bed sedimcnu were colle*ted ar each smple location. A comparison
A"-d

bcnpeen the size fraaions in C+etr Creek and Eccles Cre*k at is conlluencc (EC01) indicare no difierence

(Figure 2-5). However, a comparison of the sediment sizes within Eccles Crcrk (Figure 26) and spccificatl-v

above and below the mine (Figure 2-7) indicate significant differences in rtrc mcdium sizc panicles- Thcc

sutions immediately bclow the mine and 4,000 feet downsrream had significaoilv larger amounrs of sedimenu

in the 2 mm ro 0.5 mm range. rhese lig'i*td'.Jhbii3;;"*;*l up ts-r* of tbe rout sedimenr betow
?

the mine while above onty SVo of the total $/as represenred in rhis fraaion (Figure 2S).

The streambed directly below the mine is ercremely embcdded and our obserrarions indicate very-

different sediment transPort loads occurring at tbe different sires. The bioassay cag6 at the site bclmr the

minewere filled tith sediment after onty 4 dap of incubation. Derreasing amounu of scdimenr had cogegte,



T.$LE 2.1. Tbe results of tbe io situ macroinvertbrate bioassay conducted
in Eccles Creek.

.{SSAYS CONDUCTED WTIH CERATOPSYCEE nlRL.9n$91

ASSAYS CONDUCTM WTTE PTER.O NAR,CYS 0/5/91- 10/9/91

LOCATION
rUi!{BER IN BASKET
lnitial Frnal

Eccles Cretk at Clesr Creek (ECOl.)

Ecdes Creek above \ilbiskey Creck (EC02)

Eccles Creek below ming (8C04)

South Fork Eccles Creck above mine (SF01)

ClearCreek sbove Eccles Creek (CC01)

2 0 9
20 15

20 2I)
20 13

20 lL
2g 18

2 0 t
2 0 t

20n
20 t5

Livc Dc2d I-t
u

ol
1 l

Iol' l
i0i

0 t

0
3r

7 J

0

LOCATION
XU}{BER,IN BASKET
Initial F nrl

Eccles Creck at Clear Creek (EC01)

Ecclcs Crck below mins (8C02)

Soutb Fork Eccles Cre* above mine

Uvc Ilead

1 0 1 0 0
1 9 1 0 0

1 0 9 0
1 0 1 0 0

1 0 1 0 0
1 0 5 5 .

9 9 0
1 0 1 0 0

Clear Creek above Eccles Creek (Sf0[)

Animals appeared crushed
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ECCLES CREEK
SEDIMENT SIZE DIS|RIBUTI0N (mm)
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in the downstream cagcs. anrJ thc srre abovc thc mrnc had vcry littlc sti::Tlcnt within thc c:tcc' :' ' lc

conclusion of the studv. To eraluatc this, scdimcnt traps were buried rn lhc strcambcds at sites aborc rn.l

bclow thc minc and in Oear Crcck- Thc 2 rap6 bclow the minc could oct bc locatcd I weck late; rnd

apparentty had washcd out or uerc orrcred with sedirncnt.

Recommendations

Scdiment transporr in Ecclcs Creck should bc funher enaluated. lf imtrtcbrates are limited b.v henv

sedimentation or a severely embedded substrate. a means of reducing suspcded scdimenE may resolrt $e

problem of reduced invertebrare and periphyton abundance and divenity Dear the mine site. A cheical

gradient docs exisr atong Ercles Creek due to discharges from the mine, hos-oer, and it is believed tha: this

chemical gradienr will penist for a few yean longer (see following section). ln September when the bioa<sav

cages were placed, conducrivity eias bighesr immediately below the mine, aoi lowest immediately abore tbe

mine (Table 2-2), This patrern has been observed in pasr data as well. Altho:gh the bioassay resuls ini:ate

no acure toxiciry, chronic toxiciry les6 may help demonstrate whether a looger tenn chemical impan is

occuning The simplest method for sorring out pbysical vs. chemical carscs wil be to place invertetnte

baskeu at each site and monitor colonization rares @ncurrent witb sedinenution rates. It ma-v alql be

beneficial ro physicalty disturb rhe bouom substnre in Eccles Creek beloc, rlc mine during a nigi llow pedod.

This would atlow natural tlushing ro ocsur, unuld eliminate the embedded ;erure of the substrate. and :lean

the substrate of medium sized sands- This should allw new colonizadon of invertebrates to ocsur- This

adiviry could be aperimenmlly rried in a shon rcactr, with the resulting subsuate quality and invertelnte

communiry being monitored for succcss

3.0 ROCK DUST DISSOLUTION DGERIME}TTS

Skyline's #3 mine (2 Nonh Mains area) 
's 

currently discharging rztcr e/ith high TDS (avenge ll8

g/l) and high sulfare (average 1.0 g1l) concentrations. Sulfate bearing rockdcst containing SrPsum was xcd

L2



TABLE 2-2. Ecclcs Creek conductivities and tcmperatures rneasured at thc
conclusion of tbe macroinvertebrate in situ bioassay.

CONDUCTTVTTY TEMPERATURE
I.OCATION urnbos/cm)

Eccles cre€k 
", 

** Creek (Ecot)

Eccles Creek above Whiskey Creek (8C02)

1000 t2

1050 l3

Eccles Creek below mine (EC(}'I)

South Fork Eccles Crerk above mine (SF01)

Clear Creek above Eccles Cre€k (CC01)

I  125 L2

320

500

r:l



In thtS minc arca whrch ts now herng inunrhtcd wrth ertrund uratcr. Thrs sturJ) res cnnducterJ lo dctcrmrnc

the total potenlial yield of TDS and sulfate from thr area of thc mine. and to prcdict how long these elcvrtcd

conccntrations may occur in discharge water.

3.t Dissolution Expcriments

A series of dissolution experiments was conductetl to determine rhe porcntial yield of TDS from this

mine area. Ground water that discharges into the mine was used as dilurion !r?ter. A carefully measured

amount of rockdust was added to I lirer of water, stirred for I hour (conracr rime) rhen filrered. TDS and

sulfate were measured in the filtrate and the remaining rockdut was rerurned ro the beaker with I liter of

frcsh dilution water. This process was repeated until the TDS and sulfare in &c filtrare fell to background

@ncentrations originally measurei the dilurion water

Figures 3-l and 3-2 show results from these experiments. Al Lhe lower initial rockdust concentration

(10 gn) the first solution produced water with very high TDS and sulfate con@nuations vhich fell rapidly to

background concentrations by the third dilution. At higher initial rockdrrsr concentrations, TDS remained at

approximately 2.8 gn through a series of dilutions, lhen fell to background mncentrations within 2 to 3

dilutiors. Higher inidal rockdust concentrations resulted in e longer. series oI dilutiors before the

@ncentrations were reduccd-

Sulfate concentrations behaved differentlv than TDS in the filrrate. At rhe lowesr inidal rockdusr

@ncentration, rhe highest sulfate coDcentration was observed in rhe fint dilution- and concentntions dropped

in subscquent dilutions. At higher rockdust concentntions, sulfate @nccnuation actuaUy increased over the

finr several dilutioru. At the highest rockdust @ncentration (50 9l), a saturared con@nrradon of 2.5 mg/l

sulfate was reached. The inconsistent responses of the solutions, depending on inidal rockdust @ncenrration,

may bc due to interactions beween calcite and sulfate in the solution.
: 1

t4
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J.t Discussion

Based on sulfate and TDS conccntrations in thc mlnc dlschrrge it appcars rirr thc relatre

@nccntration of residual rock drst to minc accrual watcr s probabh around ?5 gfi. Thc TDS and sulfare

measured in discharge \rater from Norambcr 1990 to Deccmbcr l99l crcrc sirnilar to thos€ concenrntioru

measurei in the laboratory studies in the 5 gn. Sulfate rncrcased from an 3verage of 1.0 gl lo 1.7 g'1 ovcr

time in the discharge water. but has sinc, rcmainerJ relativetv @nsranr ar tbc tarter mnccnrnrion. TDS has

remained fairly constant over the seme pcriod at L7 gll. This level was arurined in the labonrory studies in

the Z0 to 50 gf treatmenE. The verv high SO. concentration resulilng from rhe hrghest rocktJusr

@ncentrations is probably at a supersaturated state and would not be obscn'cd in rhe mine discharge.

Mass calculations of total lDS lield frorn the rockdusr were relariveh'consisrenr throuehout all thesc

treatments. On average, I g of rockdust lielded 0.4 g TDS. Assumine 75 miilion gallons have becn discharged

from the mine area to date, and an average conccnrration of 1200 mgl TDS in rhe discharge. approximate\'

625 tons of TDS have been discharged from the mine. Background concentnrions account for approximarely'

94 tors of TDS. The resulting 531 tons of TDS is equivalent to approximare! 1330 tons of rockdusr. Skyline

estirnates that between 1200 and 2400 tons of rockdust were applied ro rhis mine area. This suggesu rhar ar

the very *:L half the TDS potential from this rockdusr has already bern discharged. Tbe dissolution

aperimens also indicate that the discbarge con..ntotion will probabtv remain reladltl-v @nstanl ar

approximarely 2 g,1 unril most of the TDS has becn leached from rhe rockdrsr- Ar rhar poinr- TDS shoutd

drop fairly quicklv. Sulfate should not rise above approximarelv 1.7 9,1 and should fall as the TDS

concentrations decline.

L7
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Trble 1.1. Aquetlc mrcrolnvertebrate
cnvlronmenlr l  tolcrrnce In Eccles

ebundrnca, lrrt rlchnesl. dtverslty and
Creek (8C01) for 28 Scptcmbcr, 1991.

Counts pcr
l lern Std Dev

Ol(lochaaa
Ephemeroptera

Eaetidae
Baetis

Heptageniidae
Epeorus

Trichoptera
Brachycentridae
Brachycentrus

Lepidostomatidae
Lepidosloma

Hydropqychidae
Arctopqyche
Ceratopsyche

Rhyacophilidae
Bfyacophila

Coleoptera
Dryopidae
Helichus

Elmidae
Optioservus

Diptera
Chironomidae
Empididae
Chelifera

Strationryidae
Euparyphus

Tipulidae
Tipula

Total number
Total taxa
Dherslty lndex
Community Tolerance Q uotlent

174

211
8

o.m

1078.7

27

3.8

301.5

3.8

5.4 108

T2

?1

1 5 6

1

I

1
37 21 Z3

72

4

1

2

54

141 84

1

1

1 1

2 3

197 135
9 1 1

0.404 0.559

78.4

27

8.1
219.0

8.1

L7

5.4

35.1

5.4

5.4

13.s

1468.0

0.416

31.3

3.8

0.0
57.7

6.6

24

18

18

1 8

3.8

7.6

3.8

3.8

3.8

10 .1

ffi7.8

o .113

108

108

108

36

58.1



o
Table 1-Z Aquattc mrcrolrwertebrate rbundance, trtr llchncrs, dtverstty and

envlronmental lolerance in Eccles Creek (8C02) for 28 Scflember, 1991.

Oligochaeta
Ephemeroptera

Baetidae
Baetis

Ephemerellidae
Drunella

Plecoptera
Perlodidae
lsoperla

Trichoptera
Braclrycentridae
Brachycentrus

Hydropsychidae
Ceratopsyche

Lepidoslomatidae
Lepidostoma

Limnephilidae
Dicosmoecus

Hfryacophilidae
Rhyacophila

Coleoptera
Dryopidae
Helichus

Diptera
Chironomidae
Empididae
Hemerodromia

Strationryidae
Euparyphus

Tipulidae
Hexatorna
Tipula

Hydracarina

Total number
Total laxa
Diversity Index
Community Tolerance Quotlent

59.5

416.3

5.4

60.1

7.5

108

T250 61 d3

2

20

85

3

1

1

4 3

1

173 190
' 1 1  

1 0

0.604 0.605

L7 3.8

n4-4 61.s

s6s.o 164.s

8.1 11.5

to.8 3.8

' 8.1 0.0

&1 11.s

13.s 7.6

L7 3"8

s9.s 8.1

z7 3.8
27.O 3.8
5.4 38

1419:3 Sl.4

0.6€5 0.(rr

48

25 38

83 41

18

24

18

21

11

3

311 1 B

108

108

36

35

108

e o
v e

1

1 0

1

3

1

162

1 4

0.789'  - 1 .

llcan Std Dcr

628
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Tablc l-3. Aquatic rucrolnverlebrate abundance, tarl rlchness. diversity rnd

cnvlronrnentrl tolcr:rnce in Eccles Creek (EC03) for 28 Scptembcr, 19!11.

Countr per rample
lilean Sld Dcv

Oligochaeta
Ephemeroptera

Baetidae
Baetis

Plecoptera
Nemouridae
Zapada

Hemiptera
Unidentified larva

Trichoptera
Brachycentridae
Brachycerrtridae

Flydropsychidae
Ceralopsyche

Diptera
Ghironomidae
Empididae
Hemerodromia

Total number
Total taxa
Dtverstty Index
Gommunity Tolerance Q uottent

1 7

2,
4

0.266

L7

10.8

27

z7

89.2

0.400

3.8

15.3

3.8

3.8

67.2

0.166

1B

TZ7

#.7 63.2

16.2 11.s 72

16z7 3.8

L7 3.81

?41

4

1 16

161

9 2

4 2

0.634 0.301



lrbtc 1,1. Aqudlc rntcrolnvertebrrlr rcundanct,ltrr rfchncts, t ltverslty rnd
cnvlronmentll tolertnce In Soutn Fcrr (SF01) for 28 Scptcmber. l9gl.

Ephemeropt€ra
Eagtidae
Saais

Ephemerellidae
0runella

Heptageniidae
Clnygmula

Siohlonuridae
Amele,tus

Plecoplera
Chloroperlidae
Swettsa

Nemouridae
Zapada

Perlodidae
lsoperla
Megarcys

Trichoptera
Bracfrycenlridae
Eractrycentrus

l'lydropsychidae
Ceralopsyche
Parapsyche

Lepidostomatidae
Lepidastoma

timnephilidae
Neolhremma

Rhyacophilidae
Rtryacophila

Coteoptera
Dryopidae
Helichr.rs

Etnidae
Of,icervus

Di6en
Chironomidae
Psychodidae
Pericoma

Sualiornyidae
Euparyphus

Tpulidae
Dicranota
Tipula

Tofal number
Total tara
Dtverslty Index
Communlty Tolerance Quotient

72

21

48

246

213

f 5 u

1 5 3

73 98

4 6

82'1.5 89t.3

48.7 5e6

168.1 494.4

'{.1 n.z

n.o 3.8

rs6.8 38.8

37.8 47.9
z7 3.8

18.9 13.8

4.7 41.4
13.s 10.1

z7 3.8

z7 3.8

119.0 34.0

. 10.8 10.1

18.9 10.1

27 3.8

z7 3.8

8.1 6.6

27 3.8
5.4 3.8

24il.7 14sO.8

0.7u2 0.092

3

l7

3

4

1

r6a C  A

! 3

x 1 5

t3  1
1

4

13 1
3 2

1 _

24

16

48
24

24

108
6

18

I

18

3 1

E 2 1

1

T

551
13

0.s

2 1

1 _
1 _

1s2 n2
17 15

0.820 0.6sn

108

108

36

108

24
36

Mcrn Std Dev

45



Teble 1-5. Aqurtlc mecroinverlebrete abundencc. tlrr rlchncss, divcrsity rnd
envlronmentrl lolerance In Cleor Creek (CC01) tor 28 Septcrnbcr. 1991.

Counts pcr umgle i Humber/m2
2 3 | Iern Std Dev

Oligochae{a
Ephemeroptera

Baetidae
Baetis

Ephemerellidae
Serratella

Plecoptera
Perlodidae

lsoperla
Pteronarryidae

Pteronarop
Trichoptera

Brachycentridae
Brachycentrus

Hydropsychidae
Ceratopsyclre
Parapsyche

Lepidostomdidae
Lepidostorna

Coleoptera
Dryopidae

Helichus
Elmidae

Optioservus
Diptera

Chironomidae
Strationryidae

Euparyphus
Tipulidae
Antocha
Dicranota
Hexatoma

Hydracarina

Total number
Total laxa
Dtverslty Index
Corn muntty Tolera nce Quotlent

z7 3.8

69 3s9.6 2*.8

21.6 n.2

108

T264

4€1 4 51.4

16.2

47.O

17.5

1

11
3
1

13

12 26
616

0.640 0.826

1ni 117.8

524.5 349.0

5.4 7.6

z7 3.8

n.o 23.3

1tz5 88.9

16.2 6.6

L7 3.8

8.1

8.1 11.5

z7 3.8
tz4 23.9

1340.9 879.7

0.706 0.08

35 12 24

108

10e

24

21

36

108

6 80 108

2

1 1 8

12 ,26

3

1

;

28

1 1

0.6s2

108

60.9



Table 2-1. Aquatlc macrolnvertebrate abundance, taxa richness, dlverslty
and envlronmental lolerance In Eccles Creek (ECO1) for October 1990.

Oligochaeta
Ephemeroptera
Baetidae

Baetis
Ephemerellidae

Drunella
Plecoptera
Perlodidae

lsoperla
Tricoptera
Brachycentridae

Brachycentrus
Hydropsychidae

Ceratopsyche
Rhyacophilidae

Rhyacophila
Coleoptera
Elmidae

Heterlimnius
Diptera
Chiromomidae
Empididae

Chelilera
Stratiomyidae

Galoparyphus
Tipulidae

Antocha
Tipula

Total Number
Totaltaxa

Denslty (numbeilmZl
Diversity'lndex
Communlty Tolerance Quotlent

2

63

11

109

6

120

1

141

4

506

13

41 04

1.8

108

72

48

24

108

t

18

21

24
35

s4.8



Table 2'2. Aquatic macroinvertebrate abundance. taxa richness, diversily
and environmental tolerance in Eccles Creek (ECC1.A) lor Oclober 1990

Taxa Counts per sanple TQ

Oligochaeta
Ephemeroptera
Baetidae

Baetis
Ephemerellidae

Drunella
Plecoptera
Perlodidae

lsoperla
Tricoptera
Brachycentridae

Brachycentrus
Hydropsychidae

Ceratopsycfre
Rhyacophilidae

Rhyacophila
Diptera
Chironomidae
Empididae

Chelifera
Stratiomyidae

Caloparyphus
Tipulidae

Antocha

Total number
Total taxa

Density (numberlmZ)
Diversity Index
Community Tolerance Quotient

17

2863
1.4

108

72

48

24

108

24

57.4

2

18

353
11



Table 2'3. Aquatlc macrolnvertebratc abundance. trxr rlchness, diversity
rnd envlronmentrl tolerance In Eccles Creek (ECO2) lor October l99O

Taxr Countr per remplc TQ

Oligochaeta
Turbellaria
Ephemeroptera
BaitkJae

Baetis
Ephemerellidae

Drunella
Plecoptera
Chloroperlidae

Utaperla
Nemouridae

Tapada
Tricoptera
Brachycentridae

Brachycentrus
Hydropsychidae

Ceratopsyche
Hydroptilidae

Hydroptila
Rhyacophilidae

Rhyacophila
Coleoptera
Elmidae

Heterlimnitrs
Diptera
Chironomidae
Muscidae

Umnophora
Simulidae

Simulium
Stratiorrryidae

Caloparyphus
Euparyphus

TipulirCae
Hexatoma
Tipula

Total Number
Total Taxa

Denslty (number lmZl
Dlverstty Inder
Communlty Tolerance Quotlent

21
3

231

1

1

8

40

1 1 4

1

1

1

1 6

3

1

1
2

1
45

491
1 8

3928
1.6

15

10E
108

T2

21

24

1(}8

1 8

108

108

108

108

36
35

69.9



Table 2-4. Aquatic macroinvertebrate abundance, taxa richness, diversity
and environrnental tolerance in Eccles Creek (EC04) lor October 1990

Taxa Counts per sample TQ

Oligochaeta
Tricoptera
Hydropsychidae

Ceratopsyche

Total Number
Total Taxa

Density (nurnber/m2)
Diversity Index
Community Tolerance Quotient

2
2

16
0.7

108

108



Table 2-5. Aquatic macroinvertebrate abundance. taxa richness, diversity
and environrnental lolerance in Eccles Creek (SF01) for October 1990.

Taxa Counts per sample TQ

Turbellaria
Ephemeroptera
Baetidae

Baetis
Heptageniidae

Cinygmula
Siphlonuridae

Ameletus
Plecoptera
Nemouridae

Tapada
Tricoptera
Umnephilidae

Hesperophylax
Rhyacophilidae

Rhyacophila
Diptera
Chironomidae
Tipulidae

Tipula

Total Number
Total Tora

Density (numberlm2)
Diversfty lndex
Community Tolerance Quotient

27
I

216
1 .9

108

72

48

108

18

108

36

59.4

21

5

16



Table 2€. Aquatic macroinvertebrate abundance. tara richness, diversity
and environmental tolerance in Eccles Creek (SF02) for October 1990.

Taxa Counts per sample TQ

Oligochaeta
Ephemeroptera
Baetidae

Baetis
Heptageniidae

Cinygmula
Plecoptera
Nemouridae

Zapda
Tricoptera

Hydropsychidae
fuctopsyche

Limnephilidae
Neothremma

Bhyacophilidae
Rhyacophila

Coleoptera
Elrnidae
_ Optioservus

Diptera
Chironornidae
Empididae

Chelilera
Psychodidae

Perboma
Stratiomyidae

Caloparyphus

Total Number
Total Taxa

Density (nurnberlm2l
Diversity Inder
Community Tolerance Quotient

27

108

16

108

108

21

6

18

1813

65
12

528
1.9

53.0



Trble 2-7. Aquatlc macroinvertebrate abundancc, tax! rlchness. dtvcrs\
and envlronmental tolerance In Eccles Creek (MFO1) for Oaober 19g0.

Tan Counts pcr semplc TO

Turbellaria
Ephemeroptera
Baetidae

Baetis
Heptageniidae

Cirrygmula
Plecoptera
Chforopedidae

Utaperla
Nemouridae

Amphinemura
Zapada

Perlodidae
lsoperla
Slcwata

Tricoptera
Hydropsychidae

Arctopsyche
Umnephilidae

Dicosmoecus
Neothremma

Rlryacophilidae
Rtryacophila

Coleogera
Elrnidae

Optioservus
Diptera
Chironomidae
Empididae

Chelifera
Clinocera

Psychodidae
Pericoma

Hydracarina
Terrestrial

Total Number
Total Taxa

Denslty (number lmzl
Dtverslty Index
Communlty Tolerance Quotlenl

200

35

4

39
40

13
1

28

1
2

18

1

93

2
2

1
1
2

t189

1 9

.3912
1.9

1 6

6
1 6

48

18

18

24
8

1 8

108

108

108

T2

21

48.6



Table 2.3. Aquatic macroinvertebrate abundance, taxa richness, diversity

a.nd environmental tolerance in Ecctes Creek (CC01) for October 1990.

Turbellaria
Ephemeroptera
Baetidae

Bae'tis
Ephemerellidae

Drunella
Ephemerella

Plecoptera
Perlodidae

lsoperla
Tricoptera
Brachycentridae

Bracfiycentrus
Hydropsychidae

Ceratopsyche
Coleoptera
Elmidae

Heterlimnius
Diptera
Chironomidae
Tipulidae

Antocha
Hexatoma

Total Number
Total Tota

Density (numberlm2)
Diversity lndex
Community Tolerance Quotient

Counts per samPle

25

3
1

21
48

24
36

15
3

48

24

108

t4.3

88
11

704
1.9



Table 3-1. Aquatic macroinvertebrate abundance, taxa richness, diversity
and environmental tolerance in Eccles Creek (EC01) for June 1990.

Oligochaeta
Ephemeroptera
Baetidae
Baetis

Ephemerellidae
Drunella

Trichoptera
Brachycentridae
Brachycentrus

Ftydropsychidae
Ceratopsyche

Rhyacophilidae
Rhyacophila

Coleoptera
Bmidae
Heterlimnius

Diptera
Chironomidae
Empididae
Chelilera

Tipulidae
Antocha
Hexatoma
Tipula

Unidentified

Total Number
Total Taxa

Density (numberlmZl
Diversity Index
Comrnunity Tolerance Quotient

12

108

72

24

108

1814

169 19

11
1

l
:

1

196
7

2212
1.24

24
36
36

127
11

Counts per sarnple

53.3



Table 3-2. Aquatic macroinvertebrate abundance. taxa richness, diversity
and environmenlal tolerance in Eccles Creek (Etr2) for June 1990.

Oligochaeta
Epherneroptera

Ephernerellidae
Drunela

Trichoptera
Brachycentridae

Brachycentrus
Hydropsychidae

Ceratopsyche
Diptera

Chironomidae
Empididae
Chelifera

Stratiomyidae
Galoparyphus

lipulidae
f-ipula

Unidentified

Total Number
Total Taxa

Density (nurnberlm2l
Diversity lndex
Communrty Tolerance Quotie nt

21

2

40

;

74
6

108

24

108

35

69

177
8

1719
1.22

Counts per sample



Table 3-3. Aquatic macroinverlebrate abundance, taxa richness, diversity
and environmental tolerance in Eccles Creek (EC03) for June 1990.

Oligochaeta
Ephemeroptera

Baetidae
Baetis

Ephemerellidae
Ephemerella

Lepidoptera
Coleoptera

Dytiscidae
Warus

Hymenoptera
Formicidae

Diptera
Ceratopogonidae
Chironomidae
Unidentified

Terrestrial

Total Number
Total Taxa

Density (numberlm?l
Diversity Index
Community Tolerance Quotient

2 108

72

48
721

;

:

13
5

267
1.58

2

2
10
5
1

26
I

108
108

86

t -

Counts per samole



Table 3-4. Aquatic macroinvertebrate abundance, taxa richness, diversity
and environmental tolerance in Eccles Creek (ECO{) for June 1990.

Ephemeroptera
Baetidae
Baetis

Heptageniidae
Cinygrnula

Orthoptera
Diptera
Chironomidae
Stratiomyidae
Caloparyphus

Unidentified

Total Number
Total Taxa

Density (nurnberlm?l
Diversity Index
Community Tolerance Quotient

1

3

10
3

164
1.06

1

1
1

14
5

72

108

8

21

67

Counts per sample



Table 3-5. Aquatlc macrolnvertebrate abundance, tara rkhness, dlverslty
and envlronmental tolerance In Eccles Creek (SF01) for June 1990.

Turbellaria
Oligochaeta
Ephemeroptera
Baetidae
Baetis

Ephemerellidae
Drunella
Ephermerella

Heptageniidae
Cinygmula

Plecoptera
Nemouridae
Zapada

Perlidae
Hesperoperla

Perlodidae
lsoperla

Trichoptera
Hydropsychidae
Parapsyche
Unideffied

Rhycophilidae
Rhyacophila

Umnephilidae
Dicosmoecus

Diptera
Chironomidae
Trpulidae
Tipula

Unidenlified

Total Number
Total Taxa

Density (number/rn2)
Dlversity Index
Gommunlty Tolerance Qustlent

108
108

I

3

16

7

72

48

18

48

24

108

36

162

2

2
2

18

:

69
11

1144
1.72

2
1

98
13

Counts per sample

48.5



Trblc 36. Aqurlic mrcroinvcrlcbrrte rbundrnc!. tlxr rfchncs. diwcry

rnd envlronrnrntrl tolcrrncr In Eccles Creck (SFO2) for Junc l9$.

Turbellaria
Ol(Tochaaa
Epherneroptera
Ba€ridae
Ba€tb

Ephemerellidae
Drurclla
Eplcmerella

Heptageniidae
Girrygmula

Siphlonuridae
Amelelus

Plecoptera
Chloroperlidae
Utaperta

Nernouddae
ZapaOa

Trictnpten
l-tydropsychidae
Flyclropsyche

Limnephilidae
Onoccmoecrs

Rhyacophilidae
Rftyacophila

Uenoi.dae
Neothrema

Coleoptera
Elmidae
Heterlimnius

Diflera
Chironomidae
Ptychopteridae
Ptychopten

Simulirdae
lTpulidae
Hexaoma
Onncia
'l'iPula

Total Number
Total Tara

Denslty (number/m4
Dhentty Inder
Community Tolera nce Ouotle rrt

1C
108

72

{8

n

{8

24

1 9

1 7

26

59

15

t08

18

1E

108

r08

s

5

2
1

1

2
1

t06
1s

108S)
1.6:l

1
1

53
1 3

58.(



Table 3-7. Aquatic macroinvertebrate abundance, taxa richness, diversity
and environmental tolerance in Eccles Creek (SFF01) lor June 1990.

Turbellaria
Oligochaeta
Ephemeroptera
Baetidae
Baetis

Ephemerellidae
Drunella
Ephemerella

Heptageniidae
Cinygmula

Siphlonuridae
Ameletus

Plecoptera
Chloroperlidae
Utaperla

Nemouridae
Tapada

Trichoptera
Rhyacophilidae
Rhyacophila

Diptera
Chironomidae
Tipulidae
Tipula

Coleoptera
Elmidae
Heterlimnius

Total Number
Total Taxa

Density (numberlm2l
Diversity lndex
Community Tolerance Quotient

108
108

2
4

48:

74

18

6

19

163

108

21

24

18

138
10

60
10

1 356
1,62

Counts per sample

55.2



Table 3-8. Aquatlc macrolnverlebrate abundancef taxr richness, dlversity

rnd envlronmental tolerance in Eccles Creek (MF01) tor June 1990.

Turbellaria
Oligochaeta
Ephemeroptera
Baetidae
Baetis

Ephemerellidae
Drunelfa

Heptageniidae
Ginygmule

Plecoptera
Nemouridae
Zapada

Perlodidae
lsoperla

Trichoptera
l-fydropsychidae
Parapsyche

Hhyacophilidae
Rhyacophila

Coleptera
Unidentified

Diptera
Chironomidae
Empididae
Chelilera
Clinocera

Tipulidae
Tipula

Unidentiled

Totai Number
Total Taxa

Denslty (numberl$el
Dtverslty lrdex
Communfty Tolerance Quotlent

25
2

108

108

74

;

1s4
14

1 603
1.66

€ 72

21

48

108

36

14

16

5

18
'9

13

11

4

2

1
1

80
10

54.1



Trblc $9. Aqurtlc mecrolnverlebrate rbundrncc, lur rlcfrrctf, dtvcrstty
rnd cnvlronmental lolcrencc In Eccleg Creck (CC0l) for Jrnc lggo.

Turbe[aria
Oligocfiaeta
Epherneroflera
Bae{ilae
Baeib

Ephemaellidae
Drurella
Ephemerella

Ptecoflera
Chlcroperlidae
Haplopeda

Trichopten
Brachycentridae
Bractrycentrus

Hydropsychidae
Ceratopsyche

Umneplulidae
Orrocosrnoecus
Psychoglypha

Coleqflera
Elmljae
Opixeruus

Oytix*Oae
Desnnpachria

Unilentified
Dipten
Chirmornirjae
Em6*lidae
Cheffera

Stratiomyidae
Caloparyphus

Tipulidae
Antocha
Tipda
Hexdorna )

Total Number
Total Taxa

Densfty (number lmZl
Dlversfry lndex
Communfry Tolerance Quotlent

1

24
11

1s21
2

18
24

108

24
36
36

8

1 9

6

45

3
1
5

198
1 5

108
108

T2

48

24

24

21 108

s6.8


